Initiation of lipid peroxidation in submitochondrial particles: effect of respiratory inhibitors.
Initiation of lipid peroxidation in the inner mitochondrial membrane was investigated using respiratory substrates and inhibitors and various iron chelates. An iron chelate was required for initiation of lipid peroxidation in the presence of either NADH or NADPH. The two nicotinamide nucleotides exhibited different activities in initiating lipid peroxidation with regard to concentration and to the effects of rotenone and rhein. Succinate and both nicotinamide nucleotides supported lipid peroxidation in the presence of thenoyl trifluoroacetone (TTFA), without a requirement for exogenously added iron. ADP stimulated lipid peroxidation in the case of NAD(P)H and TTFA, but inhibited it in the case of succinate and TTFA. Lipid peroxidation is thought to be enzymatically induced in both the NADH and the succinate dehydrogenase regions of the respiratory chain, and evidence is presented for a novel pathway of NADPH oxidation that may also be involved. Possible initiation mechanisms are discussed.